43 rd IUPAC Congress. The latter event will take place in San Juan, Puerto Rico on 30 July to 7 August 2011, 3 and offers additional incentives for young scientists to attend and participate in a unique international celebration of chemistry. 4 The winners of the 2010 and 2011 Prize for Young Chemists will attend as active delegates, and the award ceremony will have special significance in perpetuating a tradition that recognizes the hand of youth in shaping the future of chemistry.
This issue of PAC pays its own tribute to the many brilliant young scientists who have been recognized by the Prize for Young Chemists jury over the past 10 years. We are grateful to those who accepted the invitation to contribute to this special collection, fittingly subtitled "Perspectives and Challenges for the International Year of Chemistry". 5 It is hoped that the contents will inspire and enthuse readers with fascinating insights into new and emerging aspects of chemical sciences. I am very honored to have had the opportunity to write this Preface, and thereby to congratulate all prize winners, past and present, and wish them fulfilling and successful careers, driven by enthusiasm and belief in the great future of our discipline. Graphene oxide sheets, the chemical exfoliation product of graphite powders and precursor for the bulk production of graphene based materials, are found to be amphiphilic, and can act as surfactant to disperse insoluble materials or emulsify organic solvents (shown here). 2. From "Reaction dynamics in the formidable gap", by Roman Boulatov, p. 25
Most reactions studied and exploited by chemists can be viewed as concerted motions of only a few atoms within 1 nm, i.e., these reactions are confined to the molecular scale. Yet many chemically driven processes around us (motion of limbs, failure of materials) involve correlated motion of objects across many length scales, from molecular (<1 nm) to macroscopic (>50 nm). Rates at the molecular scale (i.e., chemical reactions) are governed by activation energies (e.g., Eyring theory), while those at the macroscopic scale (>50 nm) are determined by the balance of forces (e.g., Newton laws). In between lies the formidable gap, where neither theory alone seems to apply. One of the most interesting challenges in the 21st century is to understand how to bridge this gap and how to create new molecules and reactions that exploit dynamic coupling across multiple length scales to power autonomous nanomechanical devices, to store energy, and to control cellular events. 3. From "Biomimetic synthesis of inorganic materials and their applications", Yujing Li, and Yu Huang, p. 111 Crystallization of biominerals involves the association of inorganic materials and organic molecules. Macromolecules, such as polypeptides and proteins, control the nucleation, structure, morphology, and phase of biominerals. The example shown here is a scanning electron micrograph (SEM) of a mature sea urchin spine with highly evolved morphology, mainly composed of organic macromolecules and single-crystalline CaCO3 (calcite) [T. Douglas. Science 299, 1192 (2003 ], illustrating the capability of proteins in morphology and phase control of inorganic materials. The biomineralization study renders fundamental knowledge on the formation of biominerals under the influence of biomolecules and inspires the biomimetic approach of inorganic material synthesis.
